Introduction: Balance is a critical component of daily living, because it affects all movements and the ability to function indepen dently. Children with CHARGE syndrome have sensory and motor impair ments that could negatively affect their balance and postural control. The purpose of the study presented in this article was to assess the balance and self-efficacy of balance of these children. Methods: Twenty-one children with CHARGE syndrome aged 6 -12 and 31 age-and gender-matched sighted control participants without CHARGE syndrome completed the study. Each participant completed the Pediatric Balance Scale (PBS) and a self-efficacy of balance survey, the Activities-Specific Balance Confidence Scale (ABC). Results: The PBS results revealed that the participants in the control group performed significantly better than did those with CHARGE syndrome (p � .05), with 57% of those with CHARGE syndrome at a medium to high risk of falls but all those in the control group at a low risk. Most children with CHARGE syndrome also had low ABC scores, and these scores were moderately correlated with the PBS scores (r � 0.56), but were not significantly associated with gender (r � 0.065) or age (r � �0.169). Discussion: A relationship was found between the balance self-efficacy of the children with CHARGE syndrome and their objectively measured balance. Self-efficacy of balance has been correlated with an increased risk of falls and with decreased participation in physical activities. Increased physical activity with a focus on balance and movement would likely improve these children's balance and self-efficacy of balance. Implications for practitio ners: Practitioners should understand that children with CHARGE syndrome will likely have poorer balance and lower confidence in their balance. Balance confidence and capabilities have implications for the development of motor milestones, such as walking, and the ability to perform functional activities. Future research should examine interventions to improve both balance and confidence in balance in these children.
tem impairments in individuals with CHARGE syndrome vary considerably from one individual to the next, but often include visual, vestibular, and somatosen sory impairments.
Typically developing young children use vision to make quick postural com pensations to maintain their body position when acquiring new fundamental motor skills, such as walking with and without support (Delorme, Frigon, & Lagace, 1989) , and often rely more heavily on vision than other sensory information for postural control (Casselbrant, Mandel, Sparto, Redfern, & Furman, 2007; Foster, Sveistrup, & Woollacott, 1996) . This re liance on vision is likely a contributor to significantly poorer performance on bal ance tasks (Haibach, Lieberman, & Pritchett, 2011 ) and significant delays in the acquisition of fundamental motor skills (Houwen, Hartman, & Visscher, 2009; Wagner & Haibach, 2012) in chil dren with visual impairments in compar ison to their sighted peers. More than 80% of children with CHARGE syn drome have low vision or blindness in one or both eyes (Issekutz, Graham, Prasad, Smith, & Blake, 2005) . The functional implications of vision loss are dependent on the location of the coloboma (Smith et al., 2010) . Many children with CHARGE syndrome lose vision in the upper visual field, which greatly reduces their central vision (Brown, 2005) . Charpiot, Tringali, Ionescu, VitalDurand, and Ferber-Viart (2010) found that the vestibular system, which provides infor mation on the position of the head in rela tion to gravity, progressively matures until age 12 or older and may be as or more important in the development of postural control as vision in typically developing children. The semicircular canals are posi tioned in the middle ear and provide ves tibular information about angular motion. Many children with CHARGE syndrome have either damaged or missing vestibular organs because of abnormal development of the inner ear (Williams & Hartshorne, 2005) , which can have a negative impact on balance, delay independent walking, and therefore restrict a child's ability to explore the environment and engage with peers (Smith et al., 2010) .
The somatosensory system (sensation of touch, pressure, or temperature) ma tures much earlier than the vestibular sys tem. Somesthetic sensation in the feet is particularly important for balance, be cause it provides information in regard to changing body position. If individuals have reduced somesthetic sensation in their feet, they will need a larger pertur bation to realize that they need to make an adjustment. Somatosensory impairments in individuals with CHARGE syndrome can range from hypersensitivity to hypo sensitivity (limited feedback on joint and muscle position), which can reduce their ability to compensate for a perturbation to their balance.
Musculoskeletal problems associated with CHARGE syndrome, such as low muscle tone, greater joint laxity (loosen ing of the joint bones), and impairments in skeletal alignment (such as poor pos ture, kyphosis, and knocked knees), can also compromise balance (Girardi, 2009) . Individuals with low muscle tone also have difficulty initiating and maintaining contractions and shifting from one posi tion to another. Their low muscle tone can cause them to use volitional control to maintain their posture even in seated po sitions, rather than subconscious correc tions. Increased joint laxity or hypermo bility in most joints results in an unstable skeletal base and decreased postural sta bility. Children with CHARGE syndrome may contract their muscles to stabilize their joints, as by scrunching their feet or raising their shoulders, which can cause fur ther orthopedic or body alignment problems in the future. The presence of such motor and sensory impairments is a strong predic tor of delayed adaptive functioning (SalemHartshorne & Jacob, 2005) .
In the study presented here, we exam ined balance in children with CHARGE syndrome, because balance is a critical component of locomotion and affects many activities of daily living (including walking, carrying groceries, dressing, and reaching for objects). It has been sug gested that improvements in developmen tal balance are a result of the improved use of sensory feedback from propriocep tive, visual, and vestibular inputs and that sensory organization abilities are important for increasing balance control throughout childhood (Assaiante & Amblard, 1993; Sundermier, Woollacott, Roncesvalles, & Jensen, 2001) , which explains, in part, why children with CHARGE syndrome have significantly delayed independent walking and poorer balance.
Poor balance and low confidence in balance can also cause a fear of falling, which has negative reciprocal impacts on balance because individuals who are afraid of falling tend to reduce their par ticipation in physical activity (Ray, Hor vat, Williams, & Blasch, 2007; Vellas, Wayne, Romero, Baumgartner, & Garry, 1997) . The fear of falling can be opera tionalized through a continuum of selfconfidence (Powell & Myers, 1995) . The Activities-Specific Balance Confidence (ABC) Scale is based on Bandura's (1977) theory of self-efficacy, an individual's per ceived ability to perform a task. It uses situation-specific items related to activities of daily living, because Bandura cautioned against generalizing self-efficacy across tasks that are not highly similar (Powell & Myers, 1995) . Individuals rate their confi dence with their balance for each item on an ordinate scale, with lower numbers indicat ing a lack of confidence and higher num bers indicating greater confidence. Individ uals who are unable to maintain their balance during simple tasks are likely to reduce their involvement in physical activ ities, further perpetuating the decline in bal ance and postural control. Self-efficacy is also strongly related to motor performance (Holbrook & Koenig, 2007) . Generally, in dividuals who perform more poorly on mo tor skills than their typically developing peers have lower self-efficacy (Harter, 1989) .
A study based on parents' responses regarding the physical education experi ences of their children with CHARGE syndrome found that the children were given fewer opportunities in their physi cal education classes than their typically developing peers and the teachers were not receiving enough support to adapt the programs to fit the children's individual needs (Lieberman, Haibach, & Schedlin, 2012; Ribadi, Rider, & Toole, 1987) . The lower physical activity levels and physi cal education experiences of children with CHARGE syndrome are likely a main cause of the children's lack of im provement in balance with advancing age. Children with CHARGE syndrome must overcome many structural and functional impairments and should be given more opportunities to improve their balance, rather than less, which often occurs in school settings. The benefits of improved balance are far reaching because balance is a critical component of most motor skills. Improvement in balance will ad vance competence in motor skills. Fur thermore, competence in motor skills is correlated with fitness levels (Cantell, Crawford, & Doyle-Baker, 2008; Cawley & Spiess, 2008) .
The purpose of our study was to exam ine balance using the Pediatric Balance Scale (PBS) and self-efficacy of balance using a modified ABC scale in children with CHARGE syndrome. Although poor balance can have a dramatic impact on functionality, independence, and future career prospects, no research has assessed balance or self-efficacy of balance in chil dren with CHARGE syndrome. We ex pected that children with CHARGE syn drome would have even further delays in developing balance because of the multi ple conditions that can compromise bal ance and delay the development of walk ing and locomotor patterns.
Methods

PARTICIPANTS
The participants were 22 children (9 girls and 13 boys) with CHARGE syndrome aged 6 -12 years (mean 8.50 years, SD 2.09 years) who attended the CHARGE Syndrome Foundation Conference in Chi cago (see Table 1 ). Of the 22, 14 had fallen in the previous year, and 14 of the parents indicated that their children had a fear of falling. Nine children always used a mobility aid (to compensate for vision loss), 2 usually used a mobility aid, 7 sometimes used a mobility aid, and 3 never used a mobility aid. The mean age Heart-ASD-USD repair; retardation of growth at first; has one kidney; has some hearing loss in the left ear Note: ASD � atrial septic disorder; ASD-VSD � atrial septic disorder-ventrical septic disorder; g button � gastrostomy button; G tube � gastrostomy tube; GI � gastrointestinal; OCD � obsessive compulsive disor der; PDA � patent ductus arteriosus; PPA � propionic acidemia; TE � tracheoesophageal; TEF � trancheo esophageal fistula; VSD � ventrical septic disorder.
at which the participants began walking was 41.65 months (SD � 17. 35 months). The sighted participants in the control group were 31 children (mean age 9.3 years, SD � 1.8 years). The average age at which they began to walk was 13.66 months (SD � 2.83 months). One control participant indicated a fear of falling. The participants and their parents signed in formed consent forms approved by the in stitutional review board committee. The participants were informed before the tests began that they could withdraw from par ticipation at any time during the testing. One participant with CHARGE syndrome withdrew from the test.
MEASUREMENTS
The participants completed the PBS, a modified version of the Berg Balance Scale for school-age children with mild to moderate motor impairments (Franjoine, Gunther, & Taylor, 2003) . On the basis of an ICC (intraclass correlation) model 3,1, the PBS has been found to have high test-retest reliability (r � 0.998) and in terrater reliability (r � 0.997). The PBS was chosen because it is easy to admin ister, does not require expensive equip ment, and requires less than 20 minutes to complete. For the PBS, the participants completed 14 balance tasks and were rated on a scale of 0 to 4, with a maximum score of 4. The tasks included sitting to standing, standing to sitting, transfers from chair to chair, standing unsupported, sitting unsupported, standing with their eyes closed, standing with their feet to gether, assuming a tandem stance (one foot in front of the other), assuming a one-footed stance, turning 360 degrees, turning to look behind, retrieving an ob ject from the floor, placing the alternate foot on a stool, and reaching forward with an outstretched arm. The participants received oral; visual; and, when necessary, sign language in structions. If they needed further clarifi cation, they were allowed practice trials and given further prompts. If they re quired multiple attempts at a task (a max imum of 3), which might have occurred if they did not understand the directions for the task or if their attention shifted during the completion of the task, only the best attempt was scored. For some of the tasks, being able to maintain a position for a specified period was part of the directions (as with standing unsupported, sitting with the back unsupported, standing un supported with the eyes closed, standing unsupported with the feet together, stand ing unsupported with one foot in front of the other, and standing on one leg), while for two other tasks, completing the task in a timely fashion resulted in higher scores (for example, turning 360 degrees-in 4 seconds or less-and placing the alternate foot on step stool while standing unsup ported-in 20 seconds or less). For these tasks, points were deducted if that dura tion was not met. That the participants could choose which leg or arm to use to complete a task could have influenced their performance on that task if they used poor judgment.
To assess self-efficacy of balance, we administered a 17-question survey that was modified from the ABC (Powell & Myers, 1995) to the participants. Specif ically, the scale was modified from 0 to 100% to 0 to 10% to make the rating more appropriate for the children. The participants were instructed to rate their confidence with their balance for each item on a scale of 0 to 10, with 0 being no confidence and 10 being complete confidence. Because of their ages and cognitive functioning, the participants completed the survey with their parents' assistance. The ABC was found to be highly reliable over a two-week period (r � .92, p � .001) (Powell & Myers, 1995) . The survey was administered by the principal investigator (the lead author) prior to the balance assessment. Twentyone participants with CHARGE syn drome and 31 sighted participants in the control group completed all the activities and answered all the questions. The entire protocol took 30 or fewer minutes for the children with CHARGE syndrome and typically fewer than 15 minutes for the children in the control group. The expert observers were two university professors in the areas of motor development and adapted physical education (one was flu ent in sign language) and a research as sistant with a master's degree in adapted physical education and many years of teaching experience with children with disabilities (who was also proficient in sign language). If there was a question about a score, the observers collaborated until they reached a consensus.
Descriptive statistics (including the means and standard deviations) and com parative statistics (an analysis of variance-ANOVA) were computed for the PBS and the modified ABC scores. Pear son's correlation was used to assess the ABC scores, including the relationship among the PBS, age, and gender. The ANOVA was used to compare the groups on the total scores of the PBS and the ABC. The statistical tests were set at a level of .05.
Results
PBS
The sighted control participants per formed significantly better on the PBS, F(1,48) � 53.64, p � .001, with all of Table 2 presents the means and stan dard deviations for each of the 14 activ ities for both groups on a scale of 0 to 4 with a maximum of 4. When applicable, the means and standard deviations for the time to complete the task were also in cluded. Lower scores indicated poorer performance. It is important to note that better performance was indicated by a longer duration (up to a maximum of 30 seconds) for standing unsupported, sitting with the back unsupported, standing un supported with the eyes closed, standing unsupported with the feet together, stand ing unsupported with one foot in front of the other, and standing on one leg. For the turning 360 degrees and the alternating feet activities, better performance was in dicated by less time, since the task was to determine how long it took the participant to turn 360 degrees.
The participants with CHARGE syn drome performed the best on sitting with the back unsupported for 30 seconds (M � 3.67, SD � 0.73) and performed well on standing to sitting, transferring, turning, and picking up an object, with scores higher than 3.0 for each task. This group performed the poorest for the tandem stance (M � 0.40; SD � 0.94) and the one-footed stance (M � 0.85; SD � 0.88). For the one-footed stance, the par ticipants were instructed to stand on their preferred foot. The participants with CHARGE syndrome performed with scores lower than 3 points on the PBS for sitting to standing, standing unsup ported, standing unsupported with the eyes closed, standing unsupported with the feet together, turning 360 degrees, placing the alternate foot on a step stool while standing unsupported, and reach ing forward with an outstretched arm while standing. The only task for which some of the sighted control participants did not earn a score of 4.0 was the one-legged stance for not holding the one legged stance for the entire duration of 10 seconds.
SELF-EFFICACY OF BALANCE
The responses to the ABC scale revealed that the participants with CHARGE syn drome had significantly lower scores, F (1,47) � 51.12, p � .001) than the agematched sighted control participants. The participants rated their confidence in their balance from 0 to 10, with 10 being complete confidence and 0 being no confidence. Of the participants with CHARGE syndrome, 29 rated their con fidence as zero, indicating that a low confidence in balance was a significant problem for them. The ABC scores were found to be moderately correlated (r � 0.56, p � .008) with the PBS scores of these participants but were not significantly correlated with either gen der (r � 0.065, p � .778) or age (r � �0.169, p � .465). Table 3 presents the descriptive and comparative results for both groups for each ABC survey question. A follow-up test and a Bonferroni correction were ap plied to account for the increased chance of a Type I error occurring with these data. The Bonferroni correction was ap plied by dividing the level of significance (alpha) by the number of independent hy potheses. The correction was conducted through Minitab. Fourteen of the 17 com parisons were found to be significant even after the more stringent Bonferroni ad justment was applied. The exceptions were walking around in the house, reach ing at eye level, and taking a bath or shower. The results for the individual questions revealed that the participants were more comfortable in familiar set tings in that they rated themselves the highest on walking around the house (M � 8.95, SD � 1.91). The other ques tions on which the participants rated themselves highly were reaching at eye level (M � 9.14, SD 2.17) and picking up a pencil from the floor (M � 8.35, SD � 2.41). This score matched their perfor mance in that the participants with CHARGE syndrome performed well on picking up an object while standing (M � 3.35, SD � 1.46) in the PBS. These participants performed particu larly low on riding on an escalator with out holding on (M � 3.42, SD � 3.24) and walking on icy sidewalks (M � 3.21, SD � 2.82). 
Discussion
The study found that many participants with CHARGE syndrome were at a mod erate to high risk of falling and had low confidence in their balance on the basis of their ABC scores. These findings are par ticularly important because minimal re search has been conducted on children with CHARGE syndrome. Furthermore, there is high variability among children with CHARGE syndrome, making it more challenging to make generalizations. More than 20 children with CHARGE syndrome is a large number in view of the low incidence of this population. Considering that these participants traveled nationally and internationally to attend the confer ence on CHARGE syndrome, it may be assumed that their parents were vested in their education and physical well-being in many areas.
The participants with CHARGE syn drome appear to have performed better on static balance tasks (tasks in which they balanced without changing their body po sition) than on dynamic balance tasks. Lower scores were found for many of the ABC survey responses as well in compar ison to the static tasks with the exception of walking around the house. This finding has practical implications because most activities of daily living, such as walking, dressing, sweeping the floor, carrying bags, reaching for something in a cabinet, and taking a shower, require dynamic bal ance. Children with CHARGE syndrome should focus on improving their dynamic balance through physical activities that promote movement, increased strength, and flexibility.
The study revealed that there was a relationship between how the participants with CHARGE syndrome evaluated their self-efficacy of balance and their objec tively measured balance abilities. It is im portant to note that on the basis of the ABC scores, they had significantly lower confidence in their balance even during common everyday activities of daily living (such as standing up, reaching at eye level, and dressing) than did the sighted participants in the control group. Self-efficacy of balance has been corre lated with the increased risk of falls and with decreased participation in physical ac tivities (Ray et al., 2007; Stuart, Lieberman, & Hand, 2006) . Although the balance of typically developing children improves on a variety of tasks throughout childhood and adolescence (Assaiante & Amblard, 1995; Charpiot et al., 2010; DeOreo & Wade, 1971; Schmid, Conforto, Lopez, Renzi, & D'Alessio, 2005) , balance performance was not correlated with age in the participants with CHARGE syndrome.
LIMITATIONS
Maintaining the attention of some of the participants with CHARGE syndrome was particularly difficult for the tasks that instructed them to maintain a position for 30 seconds. It is possible that some of them could have physically held these positions longer, but had difficulty main taining their focus to continue the tasks longer. We used some distracting tech niques, such as asking the participants questions and counting with them to help them continue the tasks longer. The de scriptive information of the participants was limited by the self-reports from the parents, with some parents stating that they had limited knowledge of their chil dren's diagnoses. Self-report question naires are also limited by the understand ing and attention of the participants, which is why the ABC scale was com pleted with the assistance of the parents.
In addition, this was a convenience sample because of the low incidence (1 in 10,000 babies born; Sanlaville & Verloes, 2007) of the syndrome. Assessing a largeenough sample of children with CHARGE syndrome who were not at the conference would have required extensive time, money, and travel. Given these limitations, these data still fill critical gaps in the liter ature on children with CHARGE syndrome. They provide descriptive information on objective static and dynamic balance, which were also correlated with self-efficacy of balance. Future research should examine effective interventions to improve balance in children with CHARGE syndrome.
Conclusion
Research has shown that children with CHARGE syndrome have balance diffi culties for a variety of physiological rea sons (Girardi, 2009) . It is likely that the more opportunities children have to im prove their balance in a variety of con texts with supports from teachers and caregivers, the better the children will perform. Future research should examine the benefits of increased physical activity, specifically activities that help children with CHARGE syndrome to improve their balance. We expect that a greater focus on balance and movement would improve the children's performance in all the tasks in the PBS, as well as the chil dren's ABC scores. Balance is a critical component of daily living because it af fects all our movements and our ability to function independently.
In summary, our study examined bal ance and self-efficacy of balance in a group of children with CHARGE syn drome. Over half (57%) the participants were at a medium to high risk of falling. Most participants also reported low ABC scores, which were significantly correlated with their PBS scores. It is essential that parents and physical edu cators emphasize activities that can im prove balance and provide additional opportunities for physical activities by children with CHARGE syndrome, so these children can improve their bal ance across the critical developmental years.
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The Art and Science of Teaching Orientation and Mobility to Persons with Visual Impairments,
Second Edition
This popular and classic text, used both in the United States and throughout the world, has been updated for the 21st century and is an invaluable guide for working with students of all ages. It details orientation and mobility techniques and explains how to provide effective instruction in one complete manual for the beginning O&M instructor that is a reference for the experienced practitioner as well.
Provides step-by-step presentation of each O&M technique and describes in detail how to individualize and teach each one.
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Outlines the scope and sequence of a complete O&M curriculum.
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